INTRODUCTION
The Lee-Friedrichs model 11"21 has been very useful for the study of the properties of unstable systems. It is completely soluble, and provides a framework for the analytic study of decay and scattering systemsJ 3~ The construction of generalized states with exact exponential decay ~41 in the rigged Hilbert space ~51 (Gel'fand triple) was originally motivated by the properties of this model; such states have found application in the theory of iterated maps ~61 and play an important role in the study of irreversible proceses. ~71 For both theoretical development and physical applications, it is important to have a relativistic model for unstable systems. An unstable particle generally decays into a final state of two or more particles in a process for which the total energy is conserved, but the total mass is not.
The equivalence between mass and energy, which enters quantitatively in the kinematical description of such a process, is a fundamentally relativistic relation. We shall use a formulation of relativistic quantum theory (and quantum field theory, as will be discussed in Section 2) which is well suited for this problem in that it treats the energy and momentum of a particle as independent observables; hence, the mass becomes a dynamical variable. The transition from the undecayed initial state to the decayed system in the final state can then be studied as a continuous quantum mechanical evolution.
This formulation, ~s~ a generalization to the N-body system of the relativistic quantum theory of Stueckelberg ~9~ developed for a single particle, describes evolution with a Poincar6 invariant parameter r, sometimes called the "historical time." This invariant parameter corresponds to the universal time of (fieely falling) ideal clocks, c1~ and may be identified with the universal time originally postulated by Newton. In this quantum theory, the four momenta pJ' are conjugate to the four coordinates of space and time x~'= (t, x). Classically, t, the time at which an event occurs in the laboratory (measured on a standard ideal clock, i.e., running with r), is a dynamical variable on the same footing as x (the place at which the event occurs in the laboratory). The wave function, for example, for a oneparticle system, ~'dx) (we shall use x to represent x~'), is the amplitude for the probability density [~r(x)] 2 to find an event at (t, x) at the historical time r. Since this density is normalized with respect to integration over t, x (i.e., it belongs to the Hilbert space LZ(R4)) measurable unbounded excursions in t, as for x in the nonrelativistic quantum theory, are not admissible, qll~ Classically, the variables t(r), x(r), correspond to the value of t, x of a signal detected in the laboratory (in some local inertial Lorentz frame) for an event generated at time r (in some, perhaps other, frame). The result of the detection experiment is influenced by forces through the Hamilton equations (i= 1, 2 ..... N for an N-body system)
where K is a function on the 8N-dimensional phase space, as well as the state of motion of the frame by means of the Lorentz transformation. In the quantum theory, the Stueckelberg-Schr6dinger equation for an N-body system i ~ (X[ -'' XN) = K (X I "''XN, Pl "" "PN) ~T'/r(NI "'" XN) Or (1.2) 
